Abstract Aim: The evaluation and differentiation of Left Ventricular Diastolic Dysfunction has a vital role in the management of heart failure patients. Currently the diastolic dysfunction is inferred from the E and
Introduction
The diastolic function of the left ventricle has a vital role in the preservation and efficacy of the left ventricular systolic function. Hence, the evaluation of left Ventricular Diastolic function is of much concern in the diagnosis and management of the left heart failure. Routinely it is evaluated by the M-mode echocardiography at the mitral valve orifice from the tracing E / A ratio is calculated. The E / A ratio of < 0.8 is considered to represent Stage I, > 1.4 in Stage II and > 1.8 in Stage III left ventricular Diastolic dysfunction (1, 2) . Further refining of these parameters by introducing the Color Doppler echocardiography and tissue characterization methods also have been described (3) .The advent of ECG-Gated SPECT studies has enabled us to have greater insights into its evaluation. . The good correlation between the Peak Flow rate and S/D ratio calculated using the Time Volume curves obtained from the ECG-gated SPECT and the E / A ratio had been documented (8) . The normal values of the diastolic dysfunction parameters like Peak Flow Rate and Time To Peak Flow have been reported in the assessment of diastolic Function Using 16Frame 99mTc-Sestamibi Gated Myocardial Perfusion SPECT with total agreement between the QGSPECT and the Echocardiographic assessment (9) . In their experience with 16-gated Myocardial Perfusion SPECT assessment of Diastolic Heart Function RD Lele et.al have reported that diastolic dysfunction was diagnosed in 92 / 121 (76%) and only 53/121 (43%) by echocardiographic E / A ratio analysis (10) .
Aims
This prospective study aims to highlight the (i) utility of summed image analysis of the Diastolic and Systolic phases of the Cardiac cycle in the visual diagnosis of the Left Ventricular diastolic dysfunction and (ii) to quantitatively differentiate between the different echocardiographic stages of the LVDD as reported in the echocardiography report.
Materials and Method
The Left ventricular Diastolic Dysfunction evaluation study consists of 35 males in the age range of 31 to 67 years with mean age of 51.9 +/-7.4 years and 12 females in the age range of 31 to 55 years with mean age of 45.9 + / -6.6 years. After exercise the patients on a Treadmill using Bruce Protocol 2 mCi of Thallum-201 was injected intravenously Gated SPECT MPI were acquired using Siemens Dual Head E-Cam Gamma Camera. The images were analysed using the ICON Software GATED SPECT PERFUSION ANALYSIS Protocol. The presence of in-homogenous, irregular and insufficient tracer distribution in the diastolic phase images as comparedto the normal Systolic phase images denote the diastolic dysfunction changes in the left ventricualr muscle tissue as shown in Fig.1 . The upper row diastolic phase images in different views show consistently decreased, inhomogeneous, insufficient and irregular tracer distribution indicative of perfusion deficiency in them.The lower row systolic phase images show normal and uniform tracer distribution. This finding of discordance between the diastolic and systolic phase images isattributed to direct changes occurring in the left ventricular muscle mass due to diastolic dysfunction. These images are subjected to left ventricular ejection fraction and Bull's eye map analysis of the end diastolic perfusion, end systolic perfusion and wall thickening estimation as shown in Fig.2 . The systolic and diastolic counts encountered in the male and female patients of the study were tabulated along with the derived S/D ratio in the 
Results
The discordance between the Diastolic and systolic images were found in 98/100 (98%). The Echocardiographic evidence of Diastolic dysfunction as classified into Grade ii and grade iii using E / A ratio analysis was found in 87/100 (87%). The diabetes was seen in 16/100 (16%) and Hypertension was encountered in 63/100 (63%). The S/D ratio values between the male and female group did not show any significant statistical difference - 
Discussion
This is the first article highlighting the utility of the visual phase image analysis of the diastolic phase images and the systolic phase images in the identification and interpretation of the left ventricular diastolic dysfunction of the heart.By this method 98/100 (98%) of the patients with diastolic dysfunction were identified. Whereas only 87/100(87%) of patients were identified by E / A echocardiographic examination. The visual phase image analysis of detecting the diastolic dysfunction is based on the direct changes occurring in the left ventricular cardiac myocytes hence were able to diagnose the diastolic dysfunction in as high as 98% in our series.In their experience with 16-gated Myocardial Perfusion SPECT assessment of Diastolic Heart Function RD Lele et.al using time volume curve analysis were able to diagnose 92/121 (76%) only (10) . Whereas the direct visual image interpretative assessment of diastolic and systolic phase images resulted in the detection of diastolic dysfunction as high as 98%. However the study should be extended to all remaining the gated SPECT studies to cover larger population.The separate individualized comparison of the ED and ES Perfusions in both stress and rest gated myocardial perfusion imaging findings should also be contemplated. Since this study group did not include normal population a study in normal control group must also be contemplated.
Conclusion
Conclusively it can be said that this method of assessing the radiotracer distribution in the diastolic phase of the cardiac cycle by evaluating the changes occurring in the myocardial muscle tissue directly and correlating it with the presence of Diastolic dysfunction is unique and highly useful in the early detection of the same. The addition of scintimetric quantitation by S/D count ratio to this method will aid in the differentiation of various stages of the left ventricular diastolic dysfunction as well.
